In 1989, Knutsson et al first described coronectomy as a viable surgical option for lower third molars with a high risk of inferior alveolar nerve injury. [1] [2] [3] [4] It removes only the crown of a lower third molar and leaves the remaining root within the dentoalveolar bone. This treatment option has been proven in randomized clinical trials to be effective in preventing inferior alveolar nerve injury, and is also safe in the long term with only minimal postoperative morbidity. 3,5-10 Many systematic reviews have attempted to compare the outcomes of coronectomy versus the total surgical removal of the lower third molars 2, 11, 12 or the prevalence of nerve injury among successful or failed coronectomies. 13 However, one relevant question remains unanswered: Are Thus, the primary aims of the present study were to reveal the overall citation performance of coronectomy papers and identify the major contributors, the most cited papers, references, and hot topics. The secondary aim was to evaluate if citation per paper correlated with the publication count at the author, affiliation, country and journal levels. 
| INTRODUC TI ON
In 1989, Knutsson et al first described coronectomy as a viable surgical option for lower third molars with a high risk of inferior alveolar nerve injury. [1] [2] [3] [4] It removes only the crown of a lower third molar and leaves the remaining root within the dentoalveolar bone. This treatment option has been proven in randomized clinical trials to be effective in preventing inferior alveolar nerve injury, and is also safe in the long term with only minimal postoperative morbidity. 3, [5] [6] [7] [8] [9] [10] Many systematic reviews have attempted to compare the outcomes of coronectomy versus the total surgical removal of the lower third molars 2, 11, 12 or the prevalence of nerve injury among successful or failed coronectomies. 13 However, one relevant question remains unanswered: Are coronectomy studies being attended by academics around the world who can spread the messages from research findings and transform them into evidence-based clinical practice? One useful metric to be evaluated would be the citation count of coronectomy papers. A bibliometric study identifies and evaluates the relevance of scientific publications with citation analysis, thus enabling a better understanding of the overall research landscape of a particular field. [14] [15] [16] Instead of a qualitative evaluation of existing evidence or an investigation of the overall effect size, a bibliometric study on coronectomy literature can evaluate the influence of the body of the literature as a whole and identify the seminal works within it.
Thus, the primary aims of the present study were to reveal the overall citation performance of coronectomy papers and identify the major contributors, the most cited papers, references, and hot topics. The secondary aim was to evaluate if citation per paper correlated with the publication count at the author, affiliation, country and journal levels.
| MATERIAL S AND ME THODS

| Data source
Data were extracted from the online Web of Science (WoS) database hosted by Clarivate Analytics. With reference to previously-published narrative and systematic reviews on coronectomy, 11, 17, 18 the search strategy was defined to be: Topic = (coronectom* OR partial odontectom*). The search included papers with the words "coronectomy" and "partial odontectomy", and their variants in the title, abstract, or keywords. Titles and abstracts of the resulting papers were screened to exclude irrelevant papers. The top 10 most cited coronectomy papers were identified. Full record and cited references of the included papers were extracted and imported into VOSviewer (Leiden University, Leiden, the Netherlands) for further citation analysis. 19 The established methods and algorithms used by VOSviewer have been published. 20, 21 VOSviewer was used in the current study to visualize a term map analyzing terms (words or phrases) extracted from titles and abstracts. For the term map, terms that appeared in at least two of the 79 papers were screened. General noun phrases were removed via an algorithm. 22 The term "coronectomy" and generic terms were excluded after a visual inspection of the initial map generated. 15, 23 The bubble size indicated the number of papers containing the term. The bubble color indicated its citation per paper. If the terms frequently co-appeared in the same papers, their bubbles would be closer to each other.
In addition to citation analysis, we also performed cited reference analysis advocated by information science field in recent years, with the aid of CRExplorer (Leipzig University, Leipzig, Germany).
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The top 10 most cited references listed by the included papers were identified. Moreover, we used CRExplorer to plot a reference publication year spectroscopy (RPYS), which illustrates the changes in the frequency with which the references are cited in terms of the publication years of the cited references. [25] [26] [27] [28] In short, RPYS can reveal in which years the highly-cited references were published, which supplements the identification of most cited references.
| Outcome measures
The primary outcome of the present study was the citation count of the papers. The secondary outcomes were the identity of the authors, countries, affiliations, journals of the papers, as well as their cited references.
| Statistical analysis
First, descriptive data analysis was performed. Analytical statistics, namely Pearson's correlation tests, were performed to analyze whether a significant correlation existed between citation per paper and publication count at the author, affiliation, country and journal levels. Data were analyzed using Statistical Package for Social Sciences (SPSS version 24.0; SPSS, Chicago, IL, USA). The probability level of 5% was set as statistically significant.
| RE SULTS
The WoS search yielded 118 papers. After screening their titles and abstracts, 39 irrelevant papers were excluded and 79 papers remained. The subsequent analyses were based on the 79 papers. 
| Major contributors
In terms of affiliations, the top six contributors were University of 
| Most cited papers and references
The 79 papers on coronectomy collectively received 769 citations 
| Term map
As expected, the nerve was one of the important aspects of coronectomy papers, with moderate to high citations. As seen in Figure 2 , some of the notable terms receiving a large number of citations per paper (red or orange bubbles) included "canal" (28 citations per When the citation counts were normalized (ie adjusted by year), notable terms with above average citations included "dentigerous cyst", Correlation was not significant at the author, country, and journal levels "mandibular fracture", "dry socket", "reoperation", and "morbidity". All these terms had twice the average number of citations.
| Relationship between citation per paper and publication count
The correlation between citation per paper and publication count 
| Reference publication year spectroscopy
The 
| D ISCUSS I ON
The present bibliometric study affirmed that coronectomy papers have received considerable attention in terms of citations per paper TA B L E 2 References that contributed to the five highest positive peaks in the reference publication year spectroscopy (1989, 1997, 2004, 2009, and 2012) (9.7). This number is approximately four times that for the dentistry field as a whole (9.7 vs 2.4). 30 The topic has received global contributions from Europe, the USA, and Asia. As seen in Tables 1 and   2 , most of the highly-cited coronectomy papers and their representative references were published in oral and maxillofacial surgery journals within dentistry. This shows that specialized journals are what readers should refer to when searching for relevant literature regarding coronectomy. This is consistent with other dentistry specialties, such as endodontology and orthodontics, where clinicians and researchers often search in specialized journals for highly-cited articles in those respective fields. 31, 32 In addition, nine of the top 10 most cited coronectomy papers were also among their top 10 most cited references, which implies that researchers of coronectomy are aware of each other's work, and have thus cited one another frequently.
Coronectomy papers have had a steady increase in total citation count since 2008 (Figure 1 ). The increased interest in coronectomy could be partly attributed to its applicability to treat patients with a high risk of injury to the inferior alveolar nerve or lower third molars associated with a dentigerous cyst. 33, 34 Moreover, in recent years there have been more studies that have assessed the safety of coronectomy and randomized clinical trials that have evaluated the reduced risk to nerve injury by coronectomy. 3, [5] [6] [7] 35 Two of the top 10 most cited coronectomy papers were randomized clinical trials. In the modern era of evidence-based dentistry focusing on improving patients' quality of life, it is logical to gain a large number of citations for papers dealing with the safety issue and providing evidence from randomized clinical trials.
Radiographic investigations are often performed prior to third molar surgeries to assess the proximity of the third molar root to the inferior alveolar canal, and to decide if total removal or coronectomy should be performed. 29 These investigations are usually done by panoramic radiographs due to availability and lower radiation dose, and if deemed necessary, followed by 3-D imaging, such as CBCT. Previous studies have shown that panoramic images are reliable for screening for cases with third molar roots close to the inferior alveolar canal. 29, 36 Moreover, postoperative root migration after coronectomy is also commonly evaluated by radiographs.
According to a recently published review, 18 several established methods for measuring root migration have been proposed by Leung and Cheung, 5 Goto et al., 37 and Dolanmaz et al. 9 These three methods can easily be applied to the evaluations using panoramic images, and might help explain why coronectomy papers involving panoramic radiographs have received nearly twice the number of citations per paper than their CBCT counterparts. However, the use of CBCT with a low-dose protocol could evaluate not only the root migration distance but also the root migration direction. 38 We expect that coronectomy studies in the future will use CBCT as the imaging modality for evaluation, and these studies might get more citations.
One limitation of the current study was that only one database was used to extract bibliometric data. This is due to the limitations of the bibliometric software, which could only read data from one source, but could not merge data from multiple sources. Moreover, it is common to conduct citation analyses related to dentistry using a single source of bibliometric data, 39, 40 to avoid redundancy or inconsistency.
| CON CLUS ION
Based on the analyzed data from the present study, the following can be concluded. On average, coronectomy papers have received 9.7 citations per paper; coronectomy papers have received global contributions from Europe, the USA, and Asia; most coronectomy papers and references have been published in journals specializing in oral and maxillofacial surgery; safety and postoperative morbidity were the topics with the highest citation counts; and citation per paper correlated with publication count at the affiliation level, but not at the author, country, and journal levels.
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